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(54) Voltage measuring instrument and voltage measuring method using the same 



(57) The invention relates to a voltage measuring in- 
strument and a voltage measuring method using the 
same. One end of the core conductor 12 of a voltage 
measuring instrument 1 0 is connected to each of the pri- 
mary side receiving terminals of a transformer, and a 
cable for supplying power is connected to the other end 
of the respective core conductor 1 2. An amplifier 24 hav- 
ing a voltmeter 22 connected thereto is connected be- 
tween the outer circumferential conductors 16, 1 6 of the 



voltage measuring instrument 10,10 making a pair. 
When the primary voltage is applied to the core conduc- 
tor 12 connected to each cable, microvoltage appears 
in the outer circumferential conductor 1 6 due to electro- 
static capacity between the core conductor 1 2 and outer 
circumferential conductor 16. The microvoltage is am- 
plified by an amplifier 24 and the voltage obtained is dis- 
played on a voltmeter 22, whereby the primary side volt- 
age of a single phase transformer can be measured. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to a voltage measur- 
ing instrument or probe for measuring the voltage at the 
primary and secondary sides of a transformer for, for ex- 
ample, power distribution, and a voltage measuring 
method using the same. 

Description of the related art 

Inside a cubicle disposed in a power substation, 
current transformers for measuring electric currents, 
voltage transformers for instruments for measuring volt- 
age, circuit breakers, etc. are disposed at an appointed 
arrangement centering around a transformer for power 
distribution, and the respective devices are connected 
with cables. A voltage transformer for instruments for 
measuring voltage is identical to a general transformer 
in the basic construction. Low voltage which is com- 
pletely insulated from the high voltage applied at the pri- 
mary side is led out to the secondary side, and the low 
voltage is measured by a voltmeter connected to the 
secondary side. The primary side voltage is calculated 
from the voltage measured at the secondary side. 

Since said transformer for instruments has the 
same construction as that of a general transformer and 
high voltage is applied to the primary side thereof, there 
is a fear that such an accident may occur, where a work- 
er touches the high voltage parts by mistake and is 
struck by an electricity when carrying out a mainte- 
nance, inspection and cleaning work at the substation 
facilities consisting of general transformers, current 
transformers, transformers for instruments, etc. 

Furthermore, there are many cases where insects 
and/or rats enter inside a cubicle, and said insects and/ 
or rats touch the exposed high voltage parts and are 
struck by en electricity, whereby such a problem occur, 
which results in a deterioration or damage of said trans- 
formers for instruments. Still furthermore, there is a 
shortcoming by which the entire facility will be large- 
sized since the inner space of the cubicle can not be 
effectively utilized due to said transformers for instru- 
ments being large in size. Moreover, an unfavorable 
point is pointed out, which high production cost of the 
entire facility is required since transformers for instru- 
ments are expensive. 

SUMMARY OF THE INVENTION 

In view of the problematic points and shortcomings 
inherently existing in the prior art described above, the 
present invention was developed to preferably solve 
them. It is therefore an object of the invention to provide 
a voltage measuring instrument and a voltage measur- 



ing method using the same, which are able to prevent 
an electric shock accident from occurring and are able 
to achieve a down sizing and to decease the production 
cost thereof. 

5 In order to overcome the problems and shortcom- 

ings and achieve the object, a voltage measuring instru- 
ment according to the invention comprises a core con- 
ductor electrically connected to a cable, an insulator 
coated at an appointed thickness onto said core con- 

10 ductor, and a circumferential conductor wound on the 
outer circumference of said insulator, wherein microvolt- 
age appearing in said circumferential conductor by elec- 
trostatic capacity between said core conductor and cir- 
cumferential conductor is able to be measured, (e g by 

15 capacitive coupling). 

In order to achieve the abovementioned object, a 
voltage measuring method according to another inven- 
tion of the present application comprises attaching a 
voltage measuring instrument defined in claim 1 to each 

20 of a pair of cable, amplifying the microvoltage appearing 
in the circumferential conductor of said voltage measur- 
ing instrument by using an amplifier connected to the 
circumferential conductor at said pair of voltage meas- 
uring instrument, and displaying the voltage amplified 

25 by said amplifier on a display connected to said ampli- 
fier. 

In order to achieve the abovementioned object, a 
voltage measuring method according to still another in- 
vention of the present application comprises connecting 

30 a core conductor according to a voltage measuring in- 
strument defined in claim 1 in series between each ter- 
minal of the primary side or the secondary side of a 
transformer for power distribution and a cable to be con- 
nected to said each terminal, amplifying microvoltage 

35 appearing in the circumferential conductor of said volt- 
age measuring instrument by an amplifier connected to 
the circumferential conductors which make a pair at the 
primary side or the secondary side of said transformer 
and exist at the voltage measuring instrument, and dis- 

40 playing the voltage amplified by said amplifier on a dis- 
play connected to said amplifier. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 Fig. 1 is a perspective view showing the brief con- 
struction of a voltage measuring instrument according 
to a preferred embodiment of the invention. 

Fig.2 is a cross-sectional view for explaining a volt- 
age measuring instruction according to the preferred 
50 embodiment. 

Fig. 3 is an explanatory view showing a state where 
the voltage measuring instrument is connected to a re- 
ceiving terminal at the primary side of a single phase 
transformer and a cable. 
55 Fig. 4 is an explanatory view briefly showing a meas- 
uring method in a cas of measuring the primary side 
voltage of a single phase transformer. 

Fig. 5 is an explanatory view showing a state where 
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the voltage measuring instrument is connected to a re- 
ceiving terminal at the primary side of a three-phase 
transformer and a cable. 

Fig.6 is an explanatory view briefly showing a meas- 
uring method in a case of measuring the primary side 
voltage of a three-phase transformer. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

A description will be given of a preferred embodi- 
ment of a voltage measuring instrument and a voltage 
measuring method according to the invention, with ref- 
erence to the accompanying drawings. 

Fig. 1 and Fig.2 are a perspective view showing the 
outline of a voltage measuring instrument according to 
the preferred embodiment, wherein said measuring in- 
strument 10 is constructed so that an insulator 14 is 
coated at an appointed thickness on the outer circum- 
ference of a core conductor 12 having an appointed 
length, and a sleeve-like outer circumferential conductor 
16 of an appointed dimension is wound onto the insula- 
tor 14. And it is constructed so that microvoltage can 
appear in the outer circumferential conductor 12 due to 
electrostatic capacity between the core conductor 12 
and outer circumferential conductor 16 by applying ap- 
pointed voltage to the core conductor 1 2. Furthermore, 
for example, synthetic resin such as epoxi, polyester, 
etc. and synthetic rubber such as butyl rubber, ethylene/ 
propylene rubber, etc. may be preferably used as a ma- 
terial of the insulator 14. 

Fig.3 and Fig. 4 briefly show a measuring method in 
a case of measuring the primary side voltage of a single 
phase transformer Tr for power distribution by using the 
voltage measuring instrument 10, wherein one end of a 
pair of core conductors 12 in the voltage measuring in- 
strument 10 is connected to the primary side receiving 
terminals 1 8, 1 8 of the transformer Tr. Cables 20 are re- 
spectively connected to the other end of the respective 
core conductors 1 2. An amplifier 24 to which a voltmeter 
22 used as a display is connected is connected between 
the outer circumferential conductors 16,16 of the volt- 
age measuring instruments 10 making a pair. 

With the abovementioned construction, when the 
primary voltage is given to the core conductor 12 con- 
nected to each cable 20, microvoltage appears in the 
outer circumferential conductor 16 due to electrostatic 
capacity between the core conductor 12 and outer cir- 
cumferential conductor 16. The microvoltage is ampli- 
fied by the amplifier 24. By displaying the obtained volt- 
age on the voltmeter 22, the primary side voltage of the 
single phase transformer Tr can be measured. Herein, 
an analog type or digital type voltmeter may be selec- 
tively used as a voltmeter 22. It is also possible to meas- 
ure the secondary side voltage of the single phase trans- 
former Tr with the same construction. 

Fig.5 and Fig.6 briefly show a measuring method in 
a case of measuring the primary side voltage of a three- 
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phase transformer Tr for power distribution by using the 
voltage measuring instrument 10, wherein a voltage 
measuring instrument 1 0 is caused to intervene, by con- 
necting the core conductor 1 2 thereof in series, between 
the primary side receiving terminals 18,18,18 of the 
transformer Tr and power supplying cables 20,20,20 to 
be connected to the respective receiving terminals 
1 8, 1 8, 1 8. By connecting an amplifier 24, to which a volt- 
meter 24 is connected, between the outer circumferen- 
tial conductors 16,16 of voltage measuring instruments 
making a pair, it is possible to measure the voltage. 

In the abovementioned preferred embodiment, 
since it is devised that the voltage known on the basis 
of the microvoltage appearing due to electrostatic ca- 
pacity of the voltage measuring instrument 10 is meas- 
ured, no high voltage is produced at any exposed parts, 
and it is possible to prevent an electric shock accident 
from occurring and to nip in the bud the deterioration 
and/or damage of a voltage measuring instrument 10 
due to electric shocks of insects and/or rats. Further- 
more, since the voltage measuring instrument 1 0 is sim- 
ple in construction, the production cost thereof is re- 
markably suppressed, and a remarkable down sizing 
can be achieved. Therefore, it is very advantageous in 
view of reducing the installation space thereof. Still fur- 
thermore, in a case where the abovementioned trans- 
former Tr is constructed and unitized so that an insula- 
tion molding material 28 is filled around the coil 26 there- 
of and no high voltage part is exposed, it is also possible 
to prevent an electric shock accident resulting from the 
transformer Tr from occurring. As in the abovemen- 
tioned insulator 1 4, for example, synthetic resin such as 
epoxi, polyester, etc. and synthetic rubber such as butyl 
rubber, ethylene/propylene rubber, etc. may be prefer- 
ably used as this insulation molding material 28. 

Herein, by changing the thickness of the above- 
mentioned insulator 14 and the length of the outer cir- 
cumferential conductor 16 in line with the level of the 
voltage to be measured, it is possible to vary the elec- 
trostatic capacity between the core conductor 12 and 
outer circumferential conductor 16. That is, the micro- 
voltage appearing in the outer circumferential conductor 
1 6 is adjusted and is alway set to a safe value, whereby 
it is possible to securely prevent an electric shock acci- 
dent from occurring. In the preferred embodiment, a de- 
scription was given of a case of measuring the primary 
side voltage or the secondary side voltage of a trans- 
former Tr. However, the invention is not limited to this 
case. For example, a voltage measuring instrument can 
be connected to a circuit breaker to be connected to a 
transformer and can be employed in various devices for 
which it is necessary to measure the voltage. It is highly 
recommended that in order to prevent the electrostatic 
capacity of the voltage measuring instrument from fluc- 
tuating due to a change of the temperature of the sur- 
roundings, the abovementioned outer circumferential 
conductor is coated with a humidity resisting paint or 
covered with a humidity resisting material. Furthermore, 
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the outer circumferential conductor itself may be com- 
posed of a material having a humidity resisting property. 
Still furthermore, the entirety of a voltage measuring in- 
strument may be coated with an insulating material with 
only the terminal connected to th outer circumferential 
conductor exposed to the outside of the insulating ma- 
terial, whereby the terminal may be connected to an am- 
plifier. 



Claims 

1. A voltage measuring instrument comprising: 



fie r (24) on a display (22) connected to said am- 
plifier (24). 

4. A probe for measuring, by capacitive coupling, 'the 
5 voltage between two elecrical cables (20) coupled 
to the primary or secondary side of a transformer, 
by comprising a core conductor (12) for electrical 
connection to one of said cables (12), 

10 an insulator (14) coated at an appointed thick- 

ness on the outside of said core conductor, and 
an outer circumferential conductor (16) wound 
and applied onto the outer circumference of 
said insulator (14), whereby, by connecting the 
core conductor of two of said probes to said ca- 
bles (20) and by connecting the outer circum- 
ferential conductor (1 6) of said probes to a volt- 
age measuring instrument, a capacitive cou- 
pling is established between said voltage 
measuring instrument and said cables and a 
voltage related to the voltage between said ca- 
bles (20) is developed at the input of said volt- 
age measuring instrument and can be meas- 
ured. 



a core conductor (1 2) electrically connected to is 
a cable (20); 

an insulator (14) coated at an appointed thick- 
ness on the outside of said core conductor; and 
an outer circumferential conductor (16) wound 
and applied onto the outer circumference of 20 
said insulator (14), 

wherein microvoltage appearing in said outer 
circumferential conductor (16) is measured by 
electrostatic capacity between said core con- 
ductor (1 2) and outer circumferential conductor 25 
(16). 

2. A voltage measuring method comprising: 

causing a voltage measuring instrument (10) 30 
defined in claim 1 to intervene between a pair 
of cables (20,20); 

amplifying microvoltage appearing in the outer 
circumferential conductor (16,16) of said volt- 
age measuring instrument (10,10) by using an 35 
amplifier (24) connected to the outer circumfer- 
ential conductor (16,16) in said pair of voltage 
measuring instruments (10); and 
displaying the voltage amplified by said ampli- 
fier (24) on a display (22) connected to said am- 40 
plifier (24). 

3. A voltage measuring method comprising: 

connecting a core conductor (12) in a voltage 45 
measuring instrument (10) defined in claim 1 in 
series between each terminal (1 8) of the prima- 
ry side or secondary side of a transformer (Tr) 
for power distribution and a cable (20) to be 
connected to said each terminal; 50 
amplifying microvoltage appearing in the outer 
circumferential conductor (16,16) of said volt- 
age measuring instrument (10,10) by an ampli- 
fier (24) connected to the outer circumferential 
conductor (16,16) in voltage measuring instru- 55 
ments (10,10) making a pair at the primary side 
or secondary side of said transformer (Tr); and 
displaying the voltage amplified by said ampti- 
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